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Description

[0001] The invention relates to a system comprising a
battery mounting area and a venting area, and a method
of managing a battery energy storage system. The dis-
closure pertains to the art of lithium ion batteries, and
more particularly, to a battery energy storage system.
[0002] Existing lithium ion battery cells are equipped
with a safety vent. When the battery cell undergoes a
thermal event, the pressure within the battery cell can
exceed a threshold value. In such instances, the safety
vent is configured to relieve the internal pressure of the
battery cell by venting materials, such as gases, liquid,
and solids into the air surrounding the battery cells. How-
ever, the materials that are vented are typically flamma-
ble. If these materials are ignited, the resulting fire event
could heat up the neighboring battery cells causing a
cascading thermal event to occur. Further, the accumu-
lation of the exhausted materials within the area sur-
rounding the battery cells may achieve a concentration
which may create a potential risk of explosion.

[0003] According to an aspect of the invention, a sys-
tem includes a battery mounting area, a venting area
fluidly isolated from the battery mounting area, and a bat-
tery cell arranged at least partially within the battery
mounting area. The battery cellincludes at leastone safe-
ty vent (e.g., one or more safety vents) that is fluidly cou-
pled to the venting area.

[0004] The venting area may be located directly adja-
cent to the battery mounting area.

[0005] The venting area may be located remotely from
the battery mounting area.

[0006] The battery cell may comprise a battery can
having a first open end, a second closed end, and a side-
wall extending between the first open end and the second
closed end; and a cap affixed to the battery can adjacent
to the first open end.

[0007] The at least one safety vent may be formed in
the sidewall. The at least one safety vent may also be
considered as one of the one or more safety vents.
[0008] The at least one safety vent may be formed in
the cap. The at least one safety vent may also be con-
sidered as one of the one or more safety vents.

[0009] The atleast one safety vent may be directly cou-
pled to the venting area. The at least one safety vent may
also be considered as one of the one or more safety
vents.

[0010] A portion of the battery cell including the at least
one safety vent may be arranged within the venting area.
The at least one safety vent may also be considered as
one of the one or more safety vents.

[0011] The system may comprise a conduit extending
between the atleast one safety vent and the venting area
such that the at least one safety vent is indirectly coupled
to the venting area. The at least one safety vent may also
be considered as one of the one or more safety vents.
[0012] The system may comprise a movement mech-
anism operable to move exhaust materials output from
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the at least one safety vent to the venting area. The at
least one safety vent may also be considered as one of
the one or more safety vents.

[0013] The system may comprise an inerting system
in fluid communication with the venting area, the inerting
system including: at least one spray nozzle (e.g., one or
more spray nozzles), a source of inerting agent, and a
delivery piping system fluidly connecting the source of
inerting agent and the at least one spray nozzle. The at
least one spray nozzle may also be considered as one
of the one or more spray nozzles.

[0014] The system may comprise a suppression sys-
tem in fluid communication with the venting area, the sup-
pression systemincluding atleast one spray nozzle (e.g.,
one or more spray nozzles), a source of suppression
agent, and a delivery piping system fluidly connecting
the source of suppression agent and the at least one
spray nozzle. The at least one spray nozzle may also be
considered as one or another of the one or more spray
nozzles.

[0015] According to another aspect of the invention, a
method of managing a battery energy storage system
includes operating a battery cell arranged within a battery
mounting area and venting an exhaust material from the
battery cell in response to a thermal event. Venting the
exhaust material from the battery cell comprises (e.g.,
further comprises) venting the exhaust material to a vent-
ing area fluidly isolated from the battery mounting area.
[0016] Ventingthe exhaust material to the venting area
may comprise venting the exhaust material directly to the
venting area.

[0017] Ventingthe exhaust material to the venting area
may comprise venting the exhaust material to the venting
area via a conduit extending between the battery cell and
the venting area.

[0018] The method may comprise inerting the exhaust
material within the venting area via an inerting system.
[0019] The method may comprise suppressing a fire
within the venting area via a suppression system.
[0020] Ventingthe exhaust materialto the venting area
fluidly isolated from the battery mounting area may com-
prise drawing the exhaust material into the venting area
via a movement mechanism.

[0021] Venting of the exhaust material may occur in
response to an increase in a pressure within the battery
cell in response to the thermal event.

[0022] Ventingofthe exhaust material may occurwhen
the pressure within the battery cell exceeds a predeter-
mined threshold.

[0023] Optional embodiments of the present invention
will now be described by way of example only and with
reference to the accompanying drawings. The following
descriptions should notbe considered limiting in any way.
With reference to the accompanying drawings, like ele-
ments are numbered alike:

FIG. 1 is a schematic diagram of an exemplary bat-
tery cell;
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FIG. 2 is a schematic diagram of an exemplary bat-
tery energy storage system;

FIG. 3 is a schematic diagram of an exemplary bat-
tery energy storage system; and

FIG. 4 is a schematic diagram of an exemplary bat-
tery energy storage system and an inerting and/or
suppression system associated with the battery en-
ergy storage system.

[0024] A detailed description of one or more embodi-
ments of the disclosed apparatus and method are pre-
sented herein by way of exemplification and not limitation
with reference to the Figures.

[0025] Withreference nowtoFIG. 1,an exemplary bat-
tery 20, such as a lithium ion battery for example, is il-
lustrated. As shown, the battery 20, also referred to here-
in as a cell or battery cell, includes a battery housing or
can 22. The battery can 22 may have a first open end
24, a second sealed end 26, and at least one sidewall
28 extending between the first end 24 and the second
end 26 to define a hollow interior 30 therein. Further, the
battery can 22 may be formed from any suitable material,
including but not limited to a metal material. Although the
battery can 22 illustrated in the FIGS. is generally rec-
tangular in shape, it should be understood that examples
where the battery can 22 has another configuration, such
as where the battery can 22 is cylindrical in shape for
example, are also within the scope of the disclosure. A
cap or lid 32 is connected to the first open end 24 of the
battery can 22 to seal the hollow interior 30. The cap 32
may be a generally flat panel and has a size and shape
corresponding to the size and shape of the battery can
22. The cap 32 may, but need not be formed from the
same material as the battery can 22.

[0026] A battery unit, illustrated schematically at 34, is
arranged within the hollow interior 30 of the battery can
22. The battery unit 34 includes an electrode assembly
having a positive electrode 36 and a negative electrode
38. The positive and negative electrodes 36, 38 may be
sheets stacked on top of one another and separated from
one another by a separator 40 to form the battery unit
34. Furthermore, the stacked positive electrode 36, sep-
arator 40, and negative electrode 38, may be wound into
a coil prior to installation within the hollow interior 30 of
the battery can 22.

[0027] Atleast one safety vent42 may be located at a
surface of the battery can 22. Although the safety vent
42 in FIG. 1 is illustrated as being positioned near the
first end 24 of the battery can 22, examples including a
safety vent 42 arranged at another location of the battery
can 22, such as at the sidewall 28 thereof for example,
and/or examples where a safety vent 42 is formed in the
cap 32 are also within the scope of the disclosure. During
normal operation of the battery cell 20, the safety vent
42 is closed such that the interior 30 of the battery can
22 remains hermetically sealed. However, when neces-
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sary, such as when a pressure within the interior 30 of
the battery can 22 reaches a predetermined threshold
due to an abnormality of the battery cell 20 for example,
the safety vent 42 is automatically activated. Activation
of the safety vent 42 may include opening the safety vent
42 to exhaust material, such as one or more of gases,
liquids, and solids, from the interior 30 of the battery can
22, thereby reducing the pressure within the battery can
22. The battery cell 20 illustrated and described herein
is intended as an example only and it should be under-
stood that a lithium ion battery cell 20 having another
configuration is also contemplated herein.

[0028] With reference now to FIGS. 2-4, an exemplary
battery energy storage system (BESS) 50 including one
or more battery cells 52 is illustrated. In the illustrated,
non-limiting example, the BESS 50 includes a plurality
of substantially identical battery cells 52, such as similar
to battery cell 20, for example. However, examples where
a configuration of one or more of the battery cells 52
varies relative to another of the battery cells 52 is within
the scope of the disclosure. In addition, although the
BESS 50 showninthe FIGS. includes a plurality of battery
cells 52, it should be understood that a BESS 50 having
a single battery cell is also within the scope of the disclo-
sure.

[0029] As shown, the BESS includes a first space or
area 54, also referred to herein as a battery mounting
area, and at least a portion of one or more of the battery
cells 52 is mounted within battery mounting area 54. In
the illustrated, non-limiting example, a majority or sub-
stantially entirety of each of the plurality of battery cells
52 is arranged within the battery mounting area 54. In an
example, the BESS 50 includes a second space or area
56, also referred to herein as a venting area, that s fluidly
isolated from the battery mounting area 54. The venting
area 56 may be located directly adjacent to the battery
mounting area 54 as shown in the FIGS., or alternatively,
may be located remotely from the battery mounting area
54,

[0030] The battery cell 52 is positioned such that at
least one safety vent(s) 58 of at least one battery cell 52
is arranged in fluid communication with the venting area
56. In the illustrated, non-limiting example of FIG. 2, each
battery cell 52 includes two safety vents 58 and both safe-
ty vents 58 of each battery cell 52 are arranged within
the venting area 56. In such examples, the exhaust ma-
terials that are released from the battery cell 52 via the
safety vents 58 are released directly into the venting area
56 from the interior of the battery cell 52. In another ex-
ample, best shown in FIG. 3, a safety vent 58 of one or
more of the battery cells 52 is indirectly fluidly coupled
to the venting area 56 by a pipe or other conduit 60. By
positioning the safety vent 58 in fluid communication with
the venting area 56, the exhaust materials are configured
to flow into the venting area 56 as a result of the pressure
within the battery cell 52. However, examples where one
or more movement mechanisms 62, such as a fan for
example, is configured to further facilitate the flow of the
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exhaust materials towards the venting area 56 are also
within the scope of the disclosure. In such examples the
movement mechanism 62 may be arranged within the
vent area 56, as shown in FIG. 2.

[0031] By directing the exhaust gases and other ma-
terials from the battery cells 52 into the venting area 56,
the flammable and/or explosive exhaust gases and other
materials are substantially isolated from the battery cells
52 of the BESS 50. As a result, the thermal runaway of
a battery cell 52 would not have a cascading effect on
the adjacent battery cells 52, and the potential occur-
rence of a fire event within the battery mounting area 54
is significantly reduced.

[0032] With reference now to FIG. 4, in an example,
an inerting and/or suppression system 70 is arranged in
fluid communication with the venting area 56. As shown,
the inerting or suppression system 70 includes at least
one spray nozzle 72 associated with the venting area 56
and a source of a suppression agent 74a and/or a source
of inerting agent 74b. In an example, the sources of sup-
pression agent and inerting agent 74a, 74b are in the
form of self-contained pressure vessels. Examples of
suitable suppression agents or inerting agents include,
butare notlimited to water, clean agent, inert gas or other
approved media. The source of suppression agent 74a
and/or the source of inerting agent 74b is arranged in
fluid communication with the nozzles 72 via a delivery
path defined by a delivery piping system 76. Upon de-
tection of the presence of exhaust materials within the
venting area 56, inerting agent from the source thereof
74b, is allowed to flow through the delivery piping system
76 to the one or more spray nozzles 72 forrelease directly
into the venting area 56. Accordingly, the system 70 may
be configured to inert the exhaust materials as they are
evacuated from the BESS into the venting area 56. Upon
detection of smoke, fire, or an explosion within the venting
area 56, the suppression agent from the source of sup-
pression agent 74ais allowed to flow through the delivery
piping system 76 to the one or more spray nozzles 72
for release directly into the venting area 56. Such oper-
ation of the system 70 prevents, or at least mitigates,
flames present in the venting area from spreading back
into the battery cell 52 or into the BESS 50.

[0033] Although a single system 70 is illustrated and
described herein as being operable to perform both in-
erting and fire suppression, it should be understood that
examples where the system 70 is configured to perform
only one of inerting and fire suppression are also con-
templated herein. In such examples, a secondary system
having a similar or different configuration may be ar-
ranged in fluid communication with the venting area 56
to perform the other of the inerting and fire suppression.
[0034] The term "about" is intended to include the de-
gree of error associated with measurement of the partic-
ular quantity based upon the equipment available at the
time of filing the application.

[0035] The terminology used herein is for the purpose
of describing particular examples only and is notintended
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to be limiting of the present disclosure. As used herein,
the singular forms "a", "an" and "the" are intended to in-
clude the plural forms as well, unless the context clearly
indicates otherwise. It will be further understood that the
terms "comprises" and/or "comprising," when usedin this
specification, specify the presence of stated features, in-
tegers, steps, operations, elements, and/or components,
but do not preclude the presence or addition of one or
more other features, integers, steps, operations, element
components, and/or groups thereof.

[0036] While the present disclosure has been de-
scribed with reference to an example or examples, it will
be understood by those skilled in the art that various
changes may be made without departing from the scope
of the invention as defined by the appended claims. In
addition, many modifications may be made to adapt a
particular situation or material to the teachings of the
present disclosure without departing from the essential
scope thereof. Therefore, it is intended that the present
disclosure not be limited to the particular example dis-
closed as the best mode contemplated for carrying out
this present invention, but that the present invention will
include all embodiments falling within the scope of the
claims.

Claims
1. A system (70) comprising:

a battery mounting area (54);

a venting area (56) fluidly isolated from the bat-
tery mounting area (54); and

a battery cell (20; 52) arranged at least partially
within the battery mounting area (54), the battery
cell (20; 52) including at least one safety vent
(42; 58), the at least one safety vent (42; 58)
being fluidly coupled to the venting area (56).

2. Thesystem (70) of claim 1, wherein the venting area
(56) is located directly adjacent to the battery mount-
ing area (54).

3. Thesystem (70) of claim 1, wherein the venting area
(56) is located remotely from the battery mounting
area (54).

4. Thesystem(70)ofclaim 1,2 or3, wherein the battery
cell (20; 52) comprises:

a battery can (22) having a first open end (24),
a second closed end (26), and a sidewall (28)
extending between the first open end (24) and
the second closed end; and

acap (32) affixed to the battery can (22) adjacent
to the first open end (24).

5. The system (70) of claim 4, wherein:



10.

1.

12.

7 EP 4 213 289 A1 8

the at least one safety vent (42; 58) is formed in
the sidewall (28); and/or

the at least one safety vent (42; 58) is formed in
the cap (32).

The system (70) of any preceding claim, wherein the
at least one safety vent (42; 58) is directly coupled
to the venting area (56), wherein, optionally, a portion
of the battery cell (20; 52) including the at least one
safety vent (42; 58) is arranged within the venting
area (56).

The system (70) of any preceding claim, comprising
a conduit (60) extending between the at least one
safety vent (42; 58) and the venting area (56) such
that the at least one safety vent (42; 58) is indirectly
coupled to the venting area (56).

The system (70) of any preceding claim, comprising
a movement mechanism (62) operable to move ex-
haust materials output from the at least one safety
vent (42; 58) to the venting area (56).

The system (70) of any preceding claim, comprising
an inerting system (70) in fluid communication with
the venting area (56), the inerting system (70) includ-
ing:

at least one spray nozzle (72);

a source of inerting agent (74b); and

a delivery piping system (76) fluidly connecting
the source ofinerting agent (74b) and the atleast
one spray nozzle (72).

The system (70) of any preceding claim, comprising
a suppression system (70) in fluid communication
with the venting area (56), the suppression system
(70) including:

at least one spray nozzle (72);

a source of suppression agent (74a); and

a delivery piping system (76) fluidly connecting
the source of suppression agent (74a) and the
at least one spray nozzle (72).

A method of managing a battery (20) energy storage
system (70) comprising:

operating a battery cell (20; 52) arranged within
a battery mounting area (54); and

venting an exhaust material from the battery cell
(20; 52) in response to a thermal event, wherein
the venting the exhaust material from the battery
cell (20; 52) comprises venting the exhaust ma-
terial to a venting area (56) fluidly isolated from
the battery mounting area (54).

The method of claim 11, wherein venting the exhaust
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13.

14.

15.

material to the venting area (56) comprises:

venting the exhaust material directly to the vent-
ing area (56); and/or

venting the exhaust material to the venting area
(56) via a conduit (60) extending between the
battery cell (20; 52) and the venting area (56).

The method of claim 11 or 12, comprising:

inerting the exhaust material within the venting
area (56) via an inerting system (70); and/or
suppressing a fire within the venting area (56)
via a suppression system (70).

The method of any of claims 11-13, wherein venting
the exhaust material to the venting area (56) fluidly
isolated from the battery mounting area (54) com-
prises drawing the exhaust material into the venting
area (56) via a movement mechanism (62).

The method of any of claims 11-14, wherein the vent-
ing of the exhaust material occurs in response to an
increase in a pressure within the battery cell (20; 52)
inresponse to the thermal event, wherein, optionally,
venting of the exhaust material occurs when the
pressure within the battery cell (20; 52) exceeds a
predetermined threshold.
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